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The goal of this article is to provide a deeper insight to the overall contribution of the export of food 
products to the Croatian economy and to estimate the direct and indirect impact of the international 
competitiveness of food producers on other domestic sectors. The authors measure the importance 
of the food sector by employing both the constant market share (CMS) and the input-output analy-
sis. The results indicate that a loss in competitiveness in the Croatian food industry was the most 
important factor that determined the decreasing share of national companies in the period from 
2009, when the global recession started, up to 2013, when Croatia joined the EU. EU membership 
strongly and positively infl uenced the performance of Croatian food exports. The negative trend 
regarding the share of the international food market was reversed. Besides having a direct impact 
on the export performance of the food industry, the international competitiveness of food producers 
indirectly affects other domestic companies whose products are used as intermediate inputs in the 
food industry. The study also presents a benchmark of results with previous research for EU coun-
tries, which rarely included Croatia before the accession in 2013. As far as output and value added 
are concerned, multipliers for the food industry are relatively signifi cant and higher than the national 
average, and the food industry could be assessed as one of the key Croatian economic sectors. 
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1. INTRODUCTION
1.1.  Goals and motivation of the research
In the case of small economies with limited domestic markets, the export orien-
tation of domestic companies is extremely important for the optimisation of the 
production process. The international competitiveness of the food industry has 
been broadly analysed in recent literature, especially for the set of new European 
Union (EU) economies in which agriculture and related food industries represent 
a significant part of the overall economy. The short review of the methods applied 
and the main results of previous studies are presented in the next section. 
The food industry is the most significant sector of the Croatian manufactur-
ing industry and it indirectly affects other domestic sectors included in the value 
added chain of the food industry. In economic literature, the input-output model 
is the most widely used method, which is able to quantify not only the direct, 
but also the indirect effects and the total impact of certain economic sectors to 
the domestic gross value added (GVA) and employment. The Croatian Statisti-
cal Office recently published an input-output table, which enabled researchers 
to estimate the total impact of certain sectors according to the methodology es-
tablished by Leontief (1986) and developed by Miller – Blair (2009). The paper 
attempts to fill the gap in empirical research based on input-output analyses, 
which have been neglected in Croatia. It tries to provide empirical evidence on 
the sources of international competitiveness and therefore to enable a compari-
son with other EU countries because Croatia was rarely included in the previous 
studies on EU and the new member states (NMSs). The decline in competitive-
ness of the overall processing industry of Croatia has been demonstrated by 
Buturac (2013). The international competitiveness of some Croatian labour-in-
tensive industries has been examined for the wood (Lovrinčević et al. 2015) and 
textile industry (Buturac et al. 2014). 
The hypothesis of the paper is that the Croatian food industry was continuously 
decreasing its share on the global and EU market as a consequence of weak inter-
national competitiveness, which contributed to the prolongation of the economic 
recession in the overall value added chain of the food industry. However, EU 
membership in 2013 changed the course of events and reversed the trend in the 
food industry. The study employs two complementary methods. While the con-
stant market share (CMS) identifies the factor that explains trends in exporting 
products from the food industry, the input-output method goes one step further 
and quantifies the impact of exports on other domestic sectors. The geographi-
cal and product structure as well as the international competitiveness of food 
producers affect not only the food industry, but also the economic activity of all 
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units included in the value added chain of the food industry. The role of the two 
alternative methods is presented in Figure 1.
1.2.  A short literature review
In recent literature, factors behind the trends in food industry exports were the 
subject of numerous studies, especially for the group of NMSs of the EU which 
joined in 2004 and 2008, countries where the food industry was one of the most 
important economic sectors. Authors often conducted a comparative study on a 
sample that included the group of NMSs or the entire EU. As a country outside 
the EU until 2013, Croatia was usually not included in those surveys. 
In a recent article, Bojnec – Fertő (2015) empirically tested the competitive-
ness of the agri-food exports of EU countries using a broad range of different 
methods: panel unit root tests, a mobility index, and the Kaplan-Meier survival 
rates of the B index1 as a measure of changes in revealed comparative advantage. 
The EU-27 countries have been competitive in agri-food exports, with the B in-
1  B index as a measure of Revealed Comparative Advantage has been defined by Balassa (1965) 
as follows: B=(xij/xig)/(xwj/xwg), where x stands for exports, i denotes a country, j is a commod-
ity, g is a set of commodities and w represents a set of countries that are used as the benchmark 
Figure 1. Research goals and methodology applied
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dices for the EU-12 countries (NMSs) being higher than for the EU-15 countries 
(old EU members). The comparative advantage is improving in EU-15 countries, 
while stagnation or deterioration is seen in the EU-12. As for the duration of the 
advantages, researchers detected higher numbers of agri-food products with a 
longer duration of export competitiveness for EU-15 than for EU-12. Carraresi – 
Banterle (2015) also assessed the competitiveness of the European food industry 
based on the export market share method (EMS) and the revealed comparative 
advantages method (RCA). The EMS method assesses the export orientation of 
a country for a specific sector compared to a set of countries, while the RCA 
method measures the country export specialisation of a specific sector. The au-
thors found significant differences among EU countries. While an increase of 
competitiveness is found in Germany and Austria, France, Belgium, Denmark, 
and Greece are lagging behind. The foreign trade of food products in most NMS 
(Török – Jámbor 2013) has become more intensive after the accession. In spite 
of the growth of export, these surveys often found a serious deterioration in the 
NMS agri-food trade balance. The accession has radically changed the survival 
time of agri-food trade companies.
Bojnec – Fertő (2010a) analysed agro-food trade structures in a group of Cen-
tral and Eastern European countries (CEECs) with the European Union (EU-15) 
market in order to identify the trends in specialisation during the pre-accession 
period. They found a convergence of agro-food trade specialisation for CEECs 
and an existence of convergences towards greater structural similarity with the 
EU-15 market. The authors concluded that some of the CEECs in the pre-acces-
sion period faced substantial obstacles. Adjustments and structural changes of 
CEECs’ agro-food export were needed in order to increase competitiveness on 
the EU-15 market. Also, Bojnec – Fertő (2009) explored the level, composition, 
and differences in agro-food relative trade advantages for eight Central European 
and Balkanic countries on the EU markets and their implications for food policy. 
They found higher and more stable relative trade advantages for bulk primary raw 
agricultural commodities and less for consumer-ready foods, implying competi-
tiveness shortcomings in food processing and in international food marketing. 
In contrast to studies where Croatia was not included in the sample, there were 
also studies which covered the Croatian food industry, although usually in a sam-
ple which was not related to the group of NMSs or EU countries. International 
competitiveness in the agri-food industry in countries situated in the Danube re-
gion on the basis of the standard Balassa (RCA-revealed comparative advantage) 
index and trade performance indexes was presented by Ignjatijević et al. (2015). 
for comparison. If B›1, a country has revealed comparative advantage in the export of j com-
modity on the world market. The opposite holds if B‹1.
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They found that the competitiveness of the Croatian food industry reduced and 
there is a strong correlation of the RCA index for other economies. Bojnec – Fertő 
(2010b) analysed the agri-food trade specialisation patterns of South-Eastern 
European (SEE-6) countries with the EU-15 in the period 1995–2007 by main 
food products groups classified by the degree of product processing and trends on 
EU-15 markets. The authors concluded that the SEE countries besides Serbia and 
Montenegro experienced an increasing trade deficit in agri-food products with 
the EU-15. The export of food products in the sampled countries was assessed 
as highly concentrated in bulk raw commodities with a lack of export specialisa-
tion for higher-valued processed food products, but export specialisation in SEE 
was improving toward the most dynamic demand growth products on the EU-15 
markets, except for Croatia and Bosnia and Herzegovina. 
Bojnec – Fertő (2007) also used the Balassa index to assess the level of com-
petitiveness of the food industry in Hungary, Croatia, and Slovenia in order to 
empirically test how revealed comparative advantages have developed across 
countries on the level of product groups in different periods. The authors con-
cluded that the most important comparative advantage in the food industry had 
been attained by Hungary and Croatia, while Slovenia lagged behind. The differ-
ence in results on the position of the Croatian food industry can be attributed to 
the time period included in the research. While Ignjatijević et al. (2015) analysed 
the most recent period, the comparative research on the three countries (Bojnec – 
Fertő 2007) is based on a period prior to the global recession, which seriously 
affected the Croatian economy.
Besides the literature dealing with the group of countries, there were also 
many national surveys on competitiveness in the food industry. Majkovič et al. 
(2007) investigated the Slovenian food industry, Vološin et al. (2011), Belova et 
al. (2012), and Prochazka – Smutka (2012) presented the situation in the Czech 
Republic. They concluded that the Czech agrarian trade did not reflect a com-
parative advantage in the EU or on the world market, and only individual seg-
ments of Czech food product trade were able to explore comparative advantage 
in relation to individual countries, Rusali (2013) concentrated on the Romanian 
food industry in order to investigate the comparative advantages of agri-food 
products in the period before and after EU membership. Based on the degree of 
trade specialisation, the contribution of each product is evaluated regarding the 
level of specialisation on international markets. Except for cereals and tobacco, 
a downward trend in the specialisation level is found for most products in the 
post-accession period. Qineti et al. (2009) studied Slovakian competitiveness and 
described the pattern of agri-food trade in Slovakia and the EU using the Balassa 
index. They concluded that the extent of trade specialisation exhibited a declining 
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trend and Slovakia lost a comparative advantage for a number of product groups 
over time, although different tendencies for different markets were found.
Balla (2014) identified the key economic sectors for Romania, Slovakia, and 
Hungary based on input-output tables disaggregated to 13 sectors. The food in-
dustry is grouped together in the food, beverages, and tobacco sector, and the 
multiplier which presents output backward linkages for this sector is estimated in 
the range between 1.77 for Slovakia and 2.08 for Hungary. The food industry is 
assessed as the key economic sector in Hungary, while its importance in Slovakia 
and Romania is also significant, but there are other sectors with a dominant role 
regarding indirect effects on the national economy (trade in Romania and elec-
tricity, gas, and water in Slovakia).
Šidlauskaitė – Miškinis (2013) used the input-output model in an analysis 
of the production and trade structure in the Baltic countries. They analysed the 
backward and forward inter-industry linkages of the manufacturing and service 
industries and found that the share of sectors creating a lower value added had 
decreased and that a deeper economic integration could be observed in the major-
ity of the industrial sectors of the Baltic countries. They estimated that backward 
linkages for the food industry for internal interdependence in 2009 was above 
average and ranged between 73% for Lithuania and 96.8% in Latvia. This per-
centage of output growth was indirectly induced by the increase of demand for 
products from a certain sector. 
2. METHODOLOGY AND DATA SOURCES
2.1. Trends in food industry exports
In 2014, the food industry in Croatia employed 55.7 thousand people (21% of 
the total manufacturing industry) and created a gross value added of HRK 6.7 
billion (19% of the manufacturing industry). The other important manufactur-
ing industries in Croatia are production of metal products, except machinery and 
equipment (14% of GVA), production of other non-metallic mineral products 
(7% of GVA in the manufacturing industry), and the production of basic pharma-
ceutical products and pharmaceutical preparations (6% of GVA). The four most 
significant industries create almost one-half of the total GVA in the manufactur-
ing industry.
The Croatian food industry has recently increased its degree of integration on 
the international market. In the period 2001–2015, the export orientation of the 
food industry, measured as the share of exports of the food industry in nominal 
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GDP, increased from 1.21% to 1.93% (Figure 2). Export shares for beverages 
increased even more rapidly. 
Croatian exports of food products have recently passed through different phas-
es (Figure 3). Strong export growth was recorded in the period prior to the global 
recession (2008–2009). Favourable trends on international markets coupled with 
a higher degree of openness and the international integration of the Croatian econ-
omy positively affected food industry exports, which recorded continuous growth 
until 2008. Vegeta, Gavrilović, Kraš, etc., are Croatian products that have been 
1?21????
0?15????
1?93????
0?24????
?
??0?20
??0?40
??0?60
??0?80
??1?00
??1?20
??1?40
??1?60
??1?80
??2?00
Food Beverages
2001
2015
Figure 2. The export shares of the Croatian food industry in nominal GDP in 2001 and 2015 (%)
Source: Authors′ calculations based on data from the UN COMTRADE Database.
Figure 3. Export of the Croatian food industry to the world market in the period 2001–2015 
(current million euros)
Source: Authors′ calculations based on data from the UN COMTRADE Database.
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well known on international markets for decades. After the decrease of exports 
in 2009, a consequence of the drop in foreign demand, the food industry recov-
ered in 2010 and reached exports even higher than recorded in the pre-recession 
period. The relatively weak domestic demand and highly competitive market are 
factors which contributed to the reorientation of Croatian food producers to in-
ternational markets. Also, the EU accession brought new challenges to Croatian 
food producers as well as the reconstruction of production mix and technology, 
which was needed in order to regain competitiveness on the EU market.
2.2. Constant market share methodology (CMS)
The CMS analysis is applied to quantify export performance and sources of in-
ternational competitiveness of the Croatian food industry. Various factors have 
been identified behind the decreasing share of exports in the total world trade in 
the economic literature:
(a) national exports in food products may be concentrated on products that are 
experiencing a lack of demand; 
(b) the concentration of exports of food products to relatively stagnant re-
gions; 
(c) weak international competitiveness of the domestic food industry. 
The CMS method was first applied in research conducted by Tyszynski 
(1951). The methodological and empirical improvements of the CMS technique 
are proposed by numerous authors who all used a similar concept (Baldwin 1958; 
Leamer – Stern 1970; Richardson 1971; Jempa 1986; Fagerberg – Sollie 1987; 
Merkies – van der Meer 1988; Milana 1988; Kapur 1991). 
According to the revised version of the constant market share (Milana 1988), 
trends in total exports can be decomposed into four components:
 TE= CE + PE + GE+ RE
where
TE = total effect,
CE = competitiveness effect,
PE = product effect,
GE = geographical effect,
RE = residual effect.
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The total effect is calculated as follows:
 
The competitiveness effect:
The product effect:
The geographical effect:
The residual effect equals the difference between the total effect and individual 
components:
 RE = TE – (CE + PE + GE), 
where
qt  = aggregate exports of an industry,
qtp  = exports of the p-th commodity of an industry,
Qtp = world exports of the p-th commodity,
m = market index,
p = product index,
t  = time.
An explanation of the aforementioned effects on the industry’s export growth 
from the basic model is displayed in Table 1.
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Table 1. Description of effects in the CMS model
Effect Description of meaning
Total effect (TE) The total effect measures the annual change of a certain industry’s 
aggregate export share in world trade. A positive value suggests 
that the exports of a certain industry expanded faster compared 
to the rest of the world, while a negative value indicates the op-
posite.
Competitiveness effect (CE) The competitiveness effect reveals the capacity of a certain indus-
try to increase its market share due to competitiveness factors only, 
independent of structural developments in markets or in a product 
trade pattern. A positive value indicates a competitive advantage of 
the exports of a certain industry compared to the rest of the world, 
while a negative value indicates a disadvantage.
Product effect (PE) The product effect is part of export growth attributed to the compo-
sition of a certain industry’s export by commodities. The product 
effect is positive if export is concentrated in commodities in which 
world demand is growing rapidly.
Geographical effect (GE) The geographical effect measures the effect related to the geo-
graphical breakdown of exports. This effect is positive if the in-
dustry’s export is concentrated in markets which have been ex-
periencing rapid growth. A negative value shows that the exports 
of a certain industry are directed to markets in which demand is 
growing slower than in international trade.
Residual effect (RE) Residual effect captures the difference between the actual export 
growth and the growth that would have occurred if the export 
shares remained constant. 
Source: Authors’ compilation according to Milana (1988).
The constant market share model was used to explore the export performance 
of the Croatian food industry in the global market as well as in EU-15 and EU-27 
markets from 2001 to 2015. The analysis of changes in export shares was based 
on three sub-periods, 2001–2005, 2006–2010, and 2011–2015. The use of the 
three sub-periods makes the analysis more plausible and avoids issues related 
to business cycles. The empirical work was focused on 16 major products. The 
export data set was obtained from the UN Comtrade database.2 The data set was 
disaggregated at the two HTS3 code level. Data values are expressed in current 
million euros. 
The CMS method presents a convenient analytical framework, but the applica-
tion and interpretation of the method has some limitations that must be taken into 
2  The UN Comtrade database was used for the export data because of data availability and in-
ternational comparability in the period 2001–2015. Other sources of data such as the Croatian 
National Bureau for Statistics offers data at the 2- and 4-digit HTS code level only for the 
period 2012–2015, which is not appropriate for the purpose of this analysis.  
3 HTS is the abbreviation for Harmonized Tariff System.
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account (Ahmadi – Esfahani 2006). The most significant limitation is that the 
CMS is applied to a discrete time period. Milana (1988) proposes a satisfactory 
solution for this limitation, by applying the decomposition to discrete observa-
tions at the beginning and the end of the period. The Milana-model (1988) has 
been extended using dynamic development, with the decomposition method ap-
plied to each observation of the time horizon, and the results of the CMS analysis 
are time series. The interpretation of the residual effect is not as straightforward 
as the interpretation of competitiveness, the product, or the geographical effect. 
A negative residual implies a failure in maintaining constant market shares and 
according to the basic assumption4 of the CMS analysis, this residual is related to 
changes in relative prices. However, the basic assumption ignores the impact of 
numerous other factors that affect the stability of the country’s exports, the most 
important of these being differences in quality, development of new exports, and 
improvements in the efficiency of marketing or in the terms of financing export 
activities. In spite of these limitations and constraints, the dynamic consideration 
of the CMS analysis in general successfully identifies changes in the trade struc-
ture and competitiveness over time. 
2.3. Concept of multipliers in the input-output model
The official I/O tables for the Croatian economy cover data for 2004 and 2010. 
I/O tables are usually published with a considerable delay, but because of limited 
technology changes in the short run, this approach could give a useful insight 
into the importance of the food industry. The term food industry comprises the 
production of food and beverages and covers section 15 of the Classification of 
Products by Activities (CPA) 2002 in 2004 and sections 10 and 11 of the CPA 
2007 classification in 2010.
The input-output analysis is based on a static presentation of the structural 
relationship among different industries in the national economy. An analytical ap-
4  The basic assumption of the CMS approach is that a country’s export share in world markets 
should remain unchanged over time. The theoretical foundations of this assumption are drawn 
from the idea that demand for exports in a given market from competing sources is a function 
of relative prices. This suggests that export shares will remain constant, except when relative 
prices vary. This establishes the validity of the constant share norm and suggests that the dif-
ference between the export growth implied by the constant-share norm and the actual export 
growth may be attributed to price changes. The discrepancy between the constant-share norm 
and actual performance has been labelled the competitiveness effect. Thus when a country 
fails to maintain its share in world markets, the competitiveness term will be negative and will 
indicate price increases for the country in question somewhat greater than its competitors.
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proach is generally oriented to the estimation of the impact that the final demand 
has on domestic output, gross value added, employment, and prices. The concept 
of an inter-sectoral relationship between economic units is very old, but usually 
Wassily Leontief is considered the main developer of the I/O analysis (Ten Raa 
2005; Miller – Blair 2009). 
In the I/O framework, matrix A usually presents a technical coefficient matrix 
(ratios of the inputs of each industry in the gross output), x is a vector of gross 
output, and y a vector of final demand. The model could be specified in terms of 
total technical coefficients (domestic and imported intermediates) or in the terms 
of domestic technical coefficients, which describe only part of the value added 
chain related to deliveries between domestic producers. As Eurostat recommends 
official tables to be published separately for the domestic and imported compo-
nents of technical coefficients, this type of model is used in the research.
The total economy in the input-output mode is decomposed into n sectors. Ac-
cording to Eurostat recommendations, the input-output tables are to be published 
for 64 sectors, which are based on the classification of products by activities 
(CPA 2008)5. The Croatian I/O table for 2010 is available on the same level of 
aggregation. 
In the context of the input-output model, each sector delivers products to other 
producers, which use it as intermediate consumption, or to units that are final 
consumers (households, governments, and non-residents). The total supply of 
each product can be decomposed according to the following n equations:
(1a) x1= a11
Dx1+… + a1j
Dxj + …a1n
Dxn + f
D1
…
(1i) xi= ai1
Dx1+… + aij
Dx2 + …ain
Dx3 + f
Di
…
(1n) xn= an1
Dx1+… + anj
Dxj +… ann
Dxn + f
Dn.
The total value of deliveries of each sector (xi) can be decomposed into deliv-
eries that other sectors used as intermediate consumption (aij
Dxj) and deliveries 
for the final consumption that includes exports. Input-output coefficients for do-
mestic products are denoted by aij
D and stand for the share of products delivered 
by sector i to sector j in order to be used as the intermediate consumption of sector 
j in the total value of production of sector j. A central assumption of the input-
output model is that technical coefficients (aij) are fixed and each sector needs 
inputs from other sectors in order to produce a certain value of products, which 
5 http://ec.europa.eu/eurostat/web/cpa-2008.
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are determined by aij. Each sector therefore delivers products to other sectors in 
the amount defined by aij xj but also deliver a certain proportion of products to be 
used by the final consumers or exported to non-residents. A linear equation sys-
tem can be presented in matrix form, where:
AD = matrix of input coefficients for domestic intermediates (technology ma-
trix comprising n rows and n columns, with elements aij as defined in the previous 
paragraph, according to data availability n = 64 in this study),
I = unit matrix (n x n matrix with value 1 on the main diagonal and value 0 on 
the other cells),
(I - AD) = Leontief matrix for domestic inputs,
(I - AD) -1 = Leontief inverse for domestic inputs,
fD = vector of final demand (final expenditures of households, government, 
non-profit institutions serving households, gross investments, and exports),
 x = vector of output.
The following set of equations can be derived in the input-output model (Soklis 
2009): 
(1)  ADx + fD = x (this single equation in matrix form summarised n linear 
equation 1a to 1n)
(2) x-ADx = y
(3) (I - AD)x = y
The solution of this linear equation system is:
(4) x = (I - AD)-1  * y
Matrix algebra is further used in multiplying a matrix of unit inputs (domestic 
and intermediate consumption, employment, and value added) with the total do-
mestic gross output induced by foreign demand:
(5) V = v * (I - AD)-1 * y
V is the value of inputs (vector of value added, intermediate consumption and 
employment) and v is a technical input coefficient (input component per unit of 
output – V/Y). 
Vector ADx reflects the requirements for intermediates, while vector y repre-
sents the exogenous aggregate final demand. The matrix (I-AD) is usually called 
the Leontief matrix for domestic products. On the diagonal of this matrix, the net 
output is given for each sector with positive coefficients (revenues), while the 
rest of the matrix covers the input requirements with negative coefficients (costs). 
The Leontief inverse for domestic production (I-AD)-1 reflects direct and indirect 
requirements for intermediates. In the estimation of multiplicative effects on the 
domestic economy, it is crucial to identify the proportion of domestic intermedi-
ates that are used in the production process of an industry. The higher the share 
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of domestic intermediate inputs, the more significant indirect effect is expected 
and vice versa. 
The notion of multipliers rests upon the difference between the initial effect 
of an exogenous change in final demand (in our case, the change in foreign de-
mand for manufacturing industry products) and the total effects of that change on 
the domestic economy. The intensity of backward linkages of certain economic 
sectors is usually defined as changes at the level of the economy produced by 
one unit change in a sector’s final demand. It can be expressed in the form of a 
multiplier or as a percentage of indirect effects in the direct change of demand. 
An output multiplier for exports of the food industry is defined as the total value 
of production of all domestic sectors that is necessary to satisfy the value of final 
demand for the food sector. It is worth noting that a multiplier is effective in both 
directions. Deterioration in international competiveness, which induces export 
decrease, directly affects revenues of exporters, but also has a negative impact on 
other domestic industries that are part of the supply chain.
3. RESULTS
3.1. CMS results 
The CMS effects – the total effect (TE), the competitiveness effect (CE), the prod-
uct composition effect (PE), and the geographical distribution effect (GE) – have 
been calculated for the export of the Croatian food industry on the global market 
as well as separately for the EU-15, NMS-12, and CEFTA markets (Table 2). 
A  positive value of individual effects indicates a gain in the market share of the 
Croatian food industry, while a negative value indicates a loss.
Regarding the total effect (TE) in the global market, negative signs are record-
ed in 2004 and in the period 2007–2013, which can be primarily attributed to the 
negative competitiveness effect (CE). It reveals the inability of the Croatian food 
industry to increase its market share due to competitiveness factors, independ-
ently of structural developments in the market or in the product trade patterns. 
However, the international competitiveness of the food industry improved sub-
stantially after the EU accession. In 2014 and 2015, CE and TE were estimated 
to be positive. A mild economic recovery of the EU markets (2010–2013) has 
not positively affected the exports of the Croatian food industry in the period 
2010–2013. However, the continuation of economic growth in the main EU trad-
ing partners in 2014 and 2015, coupled with the full membership status that can-
celled any non-tariff barrier for Croatian exports, contributed to the recovery in 
the export competitiveness of the Croatian food industry. The most significant 
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Table 2. Export of the Croatian food industry – distribution of CMS effects 
in the period 2002–2015
TE CE PE GE RE
WORLD
2002 0.1633 0.1565 –0.0301 0.0724 –0.0355
2003 0.2896 0.2918 –0.0859 –0.0321 0.1158
2004 –0.1849 –0.1702 –0.0827 0.2530 –0.1851
2005 0.2677 0.2457 –0.0369 0.1635 –0.1045
2006 0.1993 0.1622 –0.0377 –0.0369 0.1118
2007 –0.1887 –0.1314 –0.1244 0.0355 0.0315
2008 –0.0772 –0.0376 –0.1196 –0.0345 0.1146
2009 0.0150 –0.0382 0.0778 0.0402 –0.0649
2010 –0.1588 –0.1617 –0.0672 –0.0702 0.1403
2011 –0.0408 –0.0045 –0.1270 –0.0264 0.1171
2012 –0.0278 –0.0294 –0.0023 –0.0059 0.0098
2013 –0.1405 –0.1317 –0.0092 –0.0150 0.0154
2014 0.1678 0.1777 –0.0026 –0.0441 0.0368
2015 0.0138 0.0237 0.0099 –0.1036 0.0837
CEFTA
2002 –0.1143 –0.1280 0.0055 –0.2108 0.2190
2003 0.1707 –0.4762 0.0078 0.3547 0.2843
2004 –0.6562 –0.6768 –0.0039 0.0567 –0.0323
2005 –0.2420 –0.3376 0.0297 0.1284 –0.0626
2006 0.1357 0.1410 0.0413 0.1095 –0.1561
2007 –0.0326 –0.0233 –0.0441 –0.0624 0.0973
2008 0.2185 0.2071 –0.0172 0.0896 –0.0610
2009 –0.0227 –0.0420 0.0424 0.0242 –0.0474
2010 –0.1007 –0.0909 0.0044 0.0072 –0.0214
2011 –0.0478 –0.0332 –0.0111 0.0063 –0.0097
2012 –0.0354 –0.0318 0.0040 –0.0186 0.0110
2013 –0.0082 –0.0049 0.0158 –0.0022 –0.0169
2014 0.0880 0.0893 –0.0024 0.0367 –0.0356
2015 0.0305 0.0266 0.0058 –0.0084 0.0065
EU-15
2002 0.2643 0.2202 0.0306 –0.0194 0.0329
2003 0.8202 0.8243 0.0118 0.0203 –0.0362
2004 –0.4563 –0.5228 0.0400 0.0104 0.0161
2005 0.8740 0.8785 0.0012 0.0027 –0.0085
2006 0.1453 0.1744 –0.0088 –0.0061 –0.0141
2007 –0.2543 –0.2770 0.0232 –0.0077 0.0072
2008 –0.3980 –0.3662 –0.0045 –0.0168 –0.0105
2009 –0.0334 –0.0729 0.0109 0.0103 0.0182
2010 0.0322 0.0361 0.0011 0.0063 –0.0113
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growth in export competitiveness regarding EU-15 (CE=0.2158) and NMS-12 
(CE=0.5862) markets was recorded in 2014.
Although the product effect (PE) was negative in some years in the period 
2010–2015, it is very close to zero. It can be concluded that the product mix of 
exported food products on the European market (CEFTA, EU-15, and NMS-12) 
is not an obstacle for export expansion. The Croatian export of food products 
is concentrated on commodities in which European demand is relatively stable, 
even in the periods of economic crisis.  
The geographical effect was mostly negative in the period 2011–2015. It reveals 
an unfavourable geographical export structure of the Croatian food industry due to 
a high export concentration to markets in which demand is growing slower (Bos-
nia and Herzegovina, Slovenia, and Italy) in comparison to the world market6 . 
6  In 2015, Bosnia and Herzegovina, Italy, and Slovenia accounted for 46% of the total export of 
the Croatian food industry.
Table 2. continued
TE CE PE GE RE
2011 –0.0150 –0.0644 0.0481 –0.0146 0.0159
2012 –0.0245 –0.0156 –0.0120 –0.0143 0.0174
2013 –0.1326 –0.1682 0.0271 –0.0053 0.0137
2014 0.2044 0.2158 –0.0011 –0.0209 0.0106
2015 0.1637 0.1699 –0.0006 –0.0120 –0.0177
NMS-12
2002 0.0763 0.0511 0.0685 –0.0025 –0.0408
2003 –0.0661 –0.0681 0.1062 –0.0134 –0.0907
2004 –0.3391 –0.3491 0.1585 –0.0442 –0.1042
2005 0.3135 0.3170 0.1061 –0.0377 –0.0719
2006 0.5221 0.4731 0.1084 –0.0041 –0.0553
2007 –0.4687 –0.3806 0.1104 –0.0006 –0.1979
2008 0.0827 –0.346 0.2072 –0.0717 –0.0183
2009 –0.0480 –0.1121 –0.0182 0.0155 0.0667
2010 –0.1453 –0.1298 0.0110 –0.0579 0.0315
2011 –0.0017 –0.0899 0.1459 –0.0107 –0.0469
2012 0.0765 0.0842 –0.0111 –0.0386 0.0421
2013 –0.2646 –0.1359 –0.0300 –0.0214 –0.0772
2014 0.5322 0.5862 –0.0058 0.0182 –0.0664
2015 0.1729 0.2077 –0.0361 0.0759 –0.0746
Source: Authors′ calculations based on UN COMTRADE Database.
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In general, it is obvious that the loss or gain of competitiveness of the Croatian 
food industry is the most important factor, which determines its share of interna-
tional market. The impact of product structure is more or less neutral, while the 
regional reorientation of export to countries with a stable growth of international 
trade could be helpful for the export performance of the Croatian food industry.
Besides identifying different effects on the level of the total food industry, the 
CMS model is able to give insight into export performance among various prod-
uct groups included in the agri-food sector. In the period from 2001 to 2015, most 
product groups recorded a growth of export shares in total world exports. These 
products represent a significant part of the total export structure of the Croatian 
food industry. The distribution of the competitiveness effect (CE) and the product 
effect (PE) according to products reveals the positive values of those effects in 
most products (Table 3).  
The results obtained (Table 4) indicate that major products were able to com-
pete on CEFTA and EU markets. Fish products exhibited the most significant 
growth, even during the recession period, with positive competitiveness and 
product effects. At the same time, the results of the CMS analysis demonstrated 
that the differentiated growth of world import demand across products and desti-
nations had contributed to the Croatian food industry specialised in fast-growing 
products and export markets, to compensate for the loss of export competitive-
ness in other product groups.
Although the competitive edge of the food industry in the Croatian economy is 
improving, a multiplying effect, in terms of the total economy, gross value added, 
and employment, remains stable. These effects are more thoroughly analysed in 
the following section.
3.2. Input-output analysis results 
Table 6 presents a comparison of the multiplier by different sectors of the Croatian 
economy. The multiplier of gross output presents the ratio between direct and 
indirect increase in gross output, which is attributable to the initial increase of 
production. In the case of the food industry, an increase in foreign demand of 1 
unit (in monetary terms) induces the total growth of the domestic gross output of 
1.956 units. In comparison to the national average, it could be noted that the mul-
tiplier of the food industry is relatively high. In general, technological processes 
are more complex in sectors that produce physical products (agriculture, industry, 
construction). Services are mainly labour-intensive industries which could be de-
livered without significant and complex input produced by other industries, and 
indirect effects are limited.
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Table 5 (multipliers in 2004) and Table 6 (multipliers in 2010) present an im-
pact of increased demand on the domestic gross value added, which is defined 
as a gross output minus intermediate consumption. The direct impact of export 
demand on the value added reflects the share of value added in the gross output of 
an exporting company. In order to produce one unit of gross output, food produc-
ers need to spend, on average, approximately 65% of revenues on intermediary 
consumption (raw agriculture products, energy, transport services) and the rest 
presents the value added, which is to be distributed to income categories: gross 
wages and salaries, taxes, and gross operating surplus. However, the gross value 
added in other industries included in the supply chain of the agri-food sector also 
increases the value added multiplier for the food industry to 2.2, meaning that 
the value added of other domestic companies increases even more than the value 
added of the direct exporter. 
Besides intermediary inputs, in order to produce additional food products in 
accordance to orders received from abroad, exporters usually need to hire more 
Table 5. Output, value added, and employment multipliers in the Croatian economy, position of 
the food industry in 2004, NACE 2002 classification
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Direct impact 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Total impact 1.776 1.749 1.871 1.616 1.575 1.485 1.956 1.652
Multiplier 1.776 1.749 1.871 1.616 1.575 1.485 1.956 1.652
Value added
Direct impact 0.512 0.368 0.359 0.525 0.532 0.592 0.353 0.443
Total impact 0.877 0.695 0.723 0.812 0.831 0.847 0.777 0.763
Multiplier 1.712 1.892 2.012 1.546 1.561 1.431 2.201 1.723
Employment (thousands of jobs per 1 mil. HRK of initial increase of demand)
Direct impact 3.6 2.3 2.7 5.0 1.9 7.5 2.2 2.9
Total impact 6.1 4.5 4.9 6.9 3.9 9.9 4.3 5.4
Multiplier 1.7 2.0 1.9 1.4 2.0 1.3 1.9 1.8
Source: Authors′ calculations based on data from Eurostat.
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labour. The last part of Table 6 presents additional employment for thousands of 
people, who are to be engaged as a result of increased production. On average, pro-
duction in the value of HRK 1 million requires 2.9 thousand people to be directly 
engaged. The total direct and indirect employment includes jobs created in the 
overall domestic supply chain and is estimated to 5.4 thousand per HRK 1 million 
in the initial increase in value of production. In general, the industry sector, includ-
ing the food industry, is more capital-intensive and the number of people employed 
induced by the increase in demand is lower in comparison to the service sector.
It is interesting to note that the 2010 multipliers are lower in comparison to 
2004, which indicates a less intensive interconnection between domestic produc-
ers. It is interesting to note that multipliers are lower in all sectors of the national 
economy, while the most pronounced impact can be found in agriculture and in 
industry. The difference between producers of physical goods and services is not 
pronounced in 2010. The food industry multiplier is also reduced, but in smaller 
proportions than in the total manufacturing industry. 
Table 6. Output, value added, and employment multipliers in the Croatian economy, 
position of the food industry in 2010, NACE 2007 classification
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Value added
Direct impact 0.574 0.358 0.379 0.540 0.575 0.609 0.341 0.506
Total impact 0.840 0.634 0.738 0.810 0.827 0.835 0.733 0.760
Multiplier 1.464 1.772 1.947 1.501 1.438 1.372 2.148 1.503
Employment (per HRK 1 mill. of initial increase of demand)
Direct impact 3.0 2.6 2.4 3.9 2.6 4.5 1.7 3.0
Total impact 4.7 4.3 4.0 5.4 4.0 5.9 3.8 4.6
Multiplier 1.6 1.6 1.7 1.4 1.5 1.3 2.2 1.5
Source: Authors′ calculations based on data from Eurostat.
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The employment multiplier for the food industry increased by 2010, while this 
indicator decreased in all other sectors. However, a productivity growth factor is 
behind the result that HRK 1 million of final products could be delivered both 
directly and indirectly using less engaged labour. 
In general, multipliers reflect the intensity of interrelationship between domes-
tic producers and the complexity of the supply chain. A change in multipliers is 
the consequence of technological improvements, but also reflects an overall com-
petitiveness of national producers. If competitiveness decreases, domestic pro-
ducers will engage more imported inputs and vice versa. In the case of the food 
industry, Table 7 supports the hypothesis that in the case of the food industry, a 
lower multiplier is attributable to a higher share of imported intermediate prod-
ucts. Although the share of value added in gross output remains at approximately 
35%, it can be noted that the share of domestic intermediates declines from 53 to 
49% of gross value added, while imported intermediates increased on the account 
of domestic producers along the overall supply chain. 
The most important inputs in the food industry are raw agricultural products. 
The export of processed and more complex food products can therefore also in-
duce improvements in the position of farmers and other producers of agricultural 
products, and provide an opportunity to indirectly supply their products on the 
EU market, which is highly regulated.
A more significant role of foreign intermediary inputs by domestic food pro-
ducers is not only a characteristic of the Croatian economy. Although higher in 
2010, the share of imported intermediates used in the food industry in Croatia 
is still below the average recorded in NMSs. In the group of analysed countries, 
the highest share of imported intermediates are recorded in Estonia and Slovenia 
(Table 8). In all NMSs and, especially in Estonia and Slovenia, the food industry 
is more oriented to intra-industrial international cooperation and the share of im-
ported food products used as intermediates is significantly higher than imported 
raw agricultural products. On the other hand, data for Croatia indicates that the 
process of intra-industry, international cooperation was absolutely absent in 2010 
and the share of imported food products and beverages was very low. The pattern 
of vertical integration of the food industry supply chain is even more dominant 
today than in 2004 regarding both the domestic and the foreign component. 
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Table 7. The main intermediary inputs in the Croatian food industry
2004 2010
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Domestic intermediates 13.392 53,4 16.103 49,2 –4,1
Products of agriculture, hunting, and 
related services
5.723 22,8 5.441 16,6 –6,2
Food products and beverages 2.218 8,8 663 2,0 –6,8
Rubber and plastic products 468 1,9 416 1,3 –0,6
Electric energy, gas, steam, 
and hot water
668 2,7 510 1,6 –1,1
Wholesale trade and commission trade 
services
1.197 4,8 1.329 4,1 –0,7
Other business services 494 2,0 780 2,4 0,4
Pulp, paper, and paper products 286 1,1 406 1,2 0,1
Retail trade services 8 0,0 1.220 3,7 3,7
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Products of agriculture, hunting, and 
related services
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Electric energy, gas, steam, 
and hot water
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Value added 8.851 35,3 11.485 35,1 –0,2
Source: Authors′ calculations based on data from Eurostat.
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4. DISCUSSION AND CONCLUDING REMARKS
The export orientation of the Croatian food industry, measured as the export share 
in the gross value added, showed a relatively satisfactory performance in the 
pre-recession period. This result is consistent with previous research (Bojnec – 
Fertő 2007). The Croatian food industry also presented a certain resistance to the 
recession that started in 2008. However, the trends in the period between 2009 
until the EU membership (2013) confirmed a deterioration of export perform-
ance, which was primarily the consequence of decreasing export competitive-
ness. The trends were characterised by a significant decrease in exporting food 
products and a high level of export concentration regarding both the product and 
geographical structure. Based on the constant market share method, it could be 
concluded that the export performance of the Croatian food industry was dete-
riorating in all international market segments. A suboptimal export performance 
is more related to loss in competitiveness than product structure, especially on 
EU-15 and NMS-12 markets. Besides the loss of the export competitiveness, an 
unfavourable geographical export structure and a high level of export concen-
tration to stagnant markets contributed to the negative geographical effects. An 
insufficient diversification of product and market structures revealed the unuti-
lised potentials that could be overcome by new investments, primarily in market 
research and innovation activities. Research results pointing to the erosion of 
export competitiveness of the Croatian food industry in the period prior to the EU 
accession were consistent with studies which included Croatia and covered the 
same period (Ignjatijević et al. 2015) and studies which found a common conclu-
sion on the lack of comparative advantage for most EU countries on the global 
market (Bojnec – Fertő 2015). The dynamics of Croatian exports set Croatia in 
the group of countries which could be classified as lagging behind in the export 
performance of the food industry, which consists of France, Belgium, Denmark, 
and Greece (Carraresi – Banterle 2015). 
However, recent developments after the EU accession in 2013 regarding the 
competitiveness of the Croatian food industry were much more favourable and 
encouraging. This could be explained by the removal of all non-tariff barriers 
after the EU accession and reorientations towards foreign markets. As for differ-
ent groups of products from the food industry, fish products exhibited the most 
significant growth even during the recession period, with positive competitive-
ness and product effect. A specialisation towards a more dynamic market and a 
reorientation to the export of food products with a higher share of value added 
were crucial factors for the further increase of the international competitiveness 
of the Croatian food industry. Most countries in the South-Eastern European re-
gion were more successful in restructuring their food industry towards the dy-
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namics of the EU market (Bojnec – Fertő 2010b) and Croatian food producers 
had to put in additional efforts to fully exploit the advantages related to EU mem-
bership, which could boost comparative advantages in comparison to regional 
competitors. Export results since the Croatian EU accession in 2013 have met 
such expectations and followed the theoretical predictions.
According to the results of the input-output analysis, the food industry is highly 
integrated with other sectors of the national economy and trends in the export of 
food products significantly impact economic developments of industries which 
produce intermediate inputs used in the production processes of the food industry. 
The multipliers of gross output, gross value added, and employment are estimated 
to be in the range between 1.8 and 2.2, which means that an initial increase of 
foreign demand not only affects food producers, but that they are doubled during 
the initial impulse which is spread over the entire economy. Similar to the previous 
studies, backward linkages for the food industry in Croatia are estimated to be more 
intense than the average of all sectors (Balla 2014; Šidlauskaitė – Miškinis 2013). 
The indirect effects induced by the growth of the food industry in Croatia are higher 
in comparison to Lithuania and Slovakia, but lower than in other Baltic States and 
Hungary. Although globalisation and the inclusion of domestic producers in inter-
national supply chains reduces the share of domestic intermediate consumption and 
therefore reduces indirect positive impact on the overall domestic economy, results 
indicate that the multiplier for the food sector decreased less than the national aver-
age. Improvements in the international competitiveness of the Croatian food sector 
could therefore significantly contribute to the overall economic recovery.
In the end, some important limitations of the study must be taken into ac-
count. The CMS analysis identified the sources of the export competitiveness 
of the Croatian food industry only at the macro level. This study could not in-
volve a micro level analysis that could ensure deeper insights into the reasons 
of structural changes in export competitiveness due to the nature of the research, 
data availability, and international comparability. Also, there were limitations of 
the study because the latest input-output data was unavailable. The new data for 
2015, which are expected to be published in 2017, will provide a deeper insight 
into the change of technology and the role of intermediary inputs. 
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